Synthesis of proteins containing modified arginine residues.
Unnatural amino acid mutagenesis provides the wherewithal to study protein function in great detail. To extend the repertoire of functionalized amino acids available for study by this technique, seven structural analogues of arginine were prepared and used to activate a suppressor tRNACUA. These included Ngamma-methylarginine, Ngamma-nitroarginine, citrulline, homoarginine, and three conformationally constrained analogues based on proline. These misacylated tRNAs were shown to be capable of introducing the arginine analogues into dihydrofolate reductase (position 22) and Photinus pyralis luciferase (positions 218 and 437). Most of the modified luciferases containing arginine analogues at position 218 emitted light with less efficiency and at longer wavelength than the wild type. This is consistent with the postulated role of this residue as essential for maintaining the polarity and rigidity of the luciferin-binding site. Interestingly, the luciferase containing Ngamma-methylarginine at position 218 emitted light at the same wavelength as the wild type and was at least as efficient. Alteration of the arginine residue at position 437 had no effect on the wavelength of emitted light but afforded analogues, all of which emitted light less efficiently than the wild type. This is altogether consistent with the putative role of Arg437, which is an invariant residue within the superfamily of enzymes that includes P. pyralis luciferase. This amino acid is part of the linker between the two structural domains of luciferase that is believed to be essential for efficient enzyme function but not part of the substrate-binding site.